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 Tank Side Cesium Experiment Overview (TSCR)  
A set of experiments were conducted at Los Alamos National Laboratory’s firing point 88 to determine the blast pressure and effects 

of a stoichiometric gas mixture of Hydrogen (H2) and Nitrous Oxide (N2O) on the IXC-150 Storage Pad Vent Stack assemblies. The 

Lab was asked to design, build, and test the vent stack assemblies using a reaction gas volume of 340 in3 that mimics the Tank Side 

Cesium Removal (TSCR) Ion Exchange Column (IXC) assembly. The experimental system with vent stack assembly was designed 

with input from the Washington River Protection Services (WRPS) to ensure an accurate test setup. 

The tests were conducted at LANL on the newly built filter/gas assembly at the end of April 2021 timeframe, using WRPS supplied 

vent stack assemblies and internal HEPA filters. The objective of these tests was to observe that the structural integrity of the vent 

stack assemblies was maintained and determine the resulting blast overpressures at a distance of 16 and 32 inches from the assembly.   

 

All work was performed under the LANL Quality Assurance Program (SD330), using a graded application of ASME NQA-1-

2008/NQA-1a-2009. To ensure that all client quality assurance (QA) expectations were addressed, evaluation of the end data needs 

was performed and the appropriate controls applied for this work.  

 Experimental Design 
 Reaction Volume and Gas Delivery Design 

The experimental assembly was designed with a similar volume (340 in3) to the TSCR IXC-150 Cask headspace and filter assembly, 

Figure 2:1. The vent stack assembly contains an internal HEPA filter that could be changed as needed to support testing (H-14-

111266). 

 

 

Figure 2:1 TSCR Cask Head Space and Hepa Filter Assembly 
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The piping geometry of the IXC head space was represented as a straight tube, allowing the gas mixture detonation to develop in a 

straight line. Determining detonation velocities from time of arrival measurements is more precisely defined and subject to less 

uncertainty in a straight tube, thus prompting the primary geometry of a straight tube. Additionally, this configuration represents lower 

resistance to the expansion of the detonating gas mixture providing a conservative evaluation of the vent stack assembly’s structural 

integrity.   

All of the test assembly reaction volume was designed using 2-3/4” Conflat (CF) Stainless Steel Vacuum Fittings and 1.5” Stainless 

Steel tubing. 2-3/4” CF Flanging was chosen due to its similarities to the bill of materials used in the IXC-150 design but allowed any 

for any potential test modifications later in testing, Figure 2:2. 

 

 

Working with WRPS a 2-3/4” Conflat to Chem Joint Weld Adaptor fitting was designed and built to allow the mounting of the TSCR 

IXC-150 Vent Stack Assembly to the test reaction volume using a similar fitting to what was on the IXC-150, Figure, Figure 2:3.  

 

 

Figure 2:2  2-3/4" Conflat Vacuum Fittings and Tubing 

Figure 2:3  Chem Joint Weld Adaptor to 2-3/4" CF Fitting 
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As was noted earlier, the reaction volume was designed as a straight tube to make the gas detonation measurement more precise and 

with less uncertainty. Dynamic Pressure Gauges (PCB Piezoelectric PN: 113B22 High Frequency Pressure Sensor) were placed at 

25”, 42”, 59” and 76” for PT-1 through PT-4, respectively, downstream from the initial detonation point allowing the denotation wave 

to develop in the stoichiometric mixed reaction gas. This would allow the timing measurement to be made for the detonation wave, 

that would be initiated by a Teledyn RISI RP-1 Exploding Bridge Wire Detonator head (i.e. all High Explosive was removed), at the 

beginning of the reaction volume, Figure 2:4.  

 

Figure 2:4  RISI RP-1 Header and Reaction Volume and Dynamic Pressure Gauges PT-1 through PT-4 

 

Hydrogen (H2) and Nitrous Oxide (N20), would be co-flowed separately into the reaction volume, mixing in the reaction volume and 

creating the detonable gas mixture. The gas would be delivered from separate Type 1A Compressed Gas Cylinders bought from 

Matheson Tri-Gas. This was to be accomplished using two Brooks 5850E Mass Flow Controllers (MFC) through ¼” diameter, 0.035” 

wall thickness 316 Stainless Steel tubing. As the gas mixture was considered a detonable mixture, the gas delivery system and reaction 

volume needed to be controlled remotely from the safety of a bunker and only mixed when established safety procedures were 

followed, Figure 2:5. 
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Doing this would allow personnel to work around the reaction volume and gas delivery system without concern of 

detonation, and only produce a detonable gas mixture when the aforementioned safety procedures were followed and all 

personnel had been removed from the area and were in a safe location.  

 

 Detonation and Blast Pressure Diagnostics Design 

The Detonation Diagnostic design was based previous LANL explosive diagnostic systems designed to measure detonation pressures. 

The design consisted of three main components, the dynamic pressure gauges in the reactive volume, the pencil gauges meant to 

measure the blast pressure once the detonation wave leaves the filter, and the signal conditioning/Oscilloscope which ultimately logs 

the test data. Figure 2.6 shows an Instrumentation Diagram of the diagnostics system. 

 

Figure 2:5  Remote Gas Delivery to Reaction Volume 
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The raw data collected by the Oscilloscope, consisting of two columns being time and measured voltage from the pressure and pencil 

gauges, would then be taken and processed using a graphing tool such as Origin or Microsoft Excel. 

 

 

 Experimental Setup 
The TSCR IXC-150 Cask Filter Detonation Experiments were setup at Los Alamos National Laboratories Firing Point 88 located in 

Ancho Canyon. This site was chosen as it was a certified firing site for Explosive operations and had all the infrastructure and safety 

procedures needed to complete the tests. Figure 3.1, shows the complete TSCR IXC Vent Stack Assembly Detonation Experiment as 

it was tested 

 

Figure 2:6  Instrumentation Diagram for the Detonation/Blast Pressure 

Figure 3:1 Actual Test Layout at Point 88 



Tank Side Cesium Experiment Overview 

 Tank Side Cesium Removal IXC-150 Cask Detonation Report  
14 Page Los Alamos National Laboratory 

 

 Chem Wipe Tests 

Initial tests (shots 2b-5, “Chem Wipe Tests”) were conducted as a system check and to understand the impact of different gas flow 

rates used to fill the reaction chamber, and if this variation had any effect on the detonation characteristics. This test configuration 

utilized the main test assembly without the vent stack assembly installed. These test were conducted using a chemical wipe taped over 

the end of the Chem joint. This allowed for the system check testing to be performed without consuming HEPA filters as the number 

of filters available was limited. The configuration for this test effort is depicted in Figure 3:2. 

 

 

 Nitrogen Purge Tests 

A nitrogen purge (shots 6-10) was added to vent stack assembly to support removal of flammable gases in the annular 

space external to the HEPA filter and internal to the shroud of the assembly, performed after system charging. The 

horizontal filter assembly was used on these tests to determine the effects of nitrogen purge on the blast pressure. This 

configuration was utilized to help reduce the potential for pooling of detonable gas mixture in the annular space between 

the exterior of the HEPA filter and the interior of the shroud, figure 3:3 shows this test setup. 

Figure 3:2 Hepa Filter End and Initial Test Layout 
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 Final Qualifying Tests 

The final set of tests (shots 11 and 12) included both the horizontal and vertical filter assemblies, attached to the reaction volume 

figures 10 and 11. In this test configuration no nitrogen purge was utilized and test assembly was charged with a gas volume 

equivalent to the determined reaction volume.3:4 and Figures 3:5. 

 

 

Figure 3:3  Nitrogen Purge Test Layout 

Figure 3:4  Horizontal Filter Test Layout 
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 Test Results  
 Chemical (Chem) Wipe Test Results  

Shots 2b-5, the chem wipe tests, consisted of only the reaction volume (161 in3) without the vent stack assembly. A chemical wipe 

was taped to the end of the chem joint to simulate an end filter. As noted previously this allowed for testing to be performed without 

consuming HEPA filters, as the number of filters available was limited. This also allowed the team to perform system checks 

including diagnostics and evaluate the impact of different flammable gas introduction flow rate and volumes. This became a 

parametric study in actual flow rates to be used for the final testing. 

Table 4-1, is an overview of the parametric study completed with the chem wipe tests. 

Table 4-1    Chem Wipe Test Pressure and Flow Rates 

 
 

The first question to answer was whether or not the mix gas detonated, this was accomplish by looking at the time of arrival of the 

detonation wave of PT’s-1 through PT-4, as seen in figure 4.1. 

. 

 
 
 

Shot
CombinedFlow 
(in^3/min) Volume (in^3) Minutes Seconds

MFC 
Setpoint 
(in^3/min) Manifold End PT-1 (PSI) PT-2 (PSI) PT-3 (PSI) PT-4 (PSI) PG-1 (PSI) PG-2 (PSI)

Shot  2B 152.55 160.48 1.05 63.06 76.28 Chem Wipe 606 557 500 697 1.31 0.97
Shot 3 305.10 160.48 0.53 31.53 152.55 Chem Wipe 1479 564 542 706 1.62 1.07
Shot 4 610.20 160.48 0.26 15.76 244.08 Chem Wipe 510 726 574 720 1.48 1.15
Shot 5 1220.40 1830.60 1.50 90.00 610.20 Chem Wipe 685 549 542 726 1.57 1.03

Average 820 599 539.5 712.25 1.495 1.055
Std Dev 385.49 73.52 26.28 11.41 0.12 0.07

Figure 3:5  Vertical Filter Test Layout 
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Using PT-1 as time reference zero, the time difference between PT-1 and PT-2 is the time it took the wave to travel 17”, thus giving a 

wave speed of 1.04E5 in/sec. This wave speed was faster than the calculated detonation velocity of the mixed gas at 7.87E4 in/sec  

Appendix L: Stacks Cheeta Run Report, thus detonation was achieved. Table 4-2, show that detonation occurred in all of the chem 

wipe tests. 

 
 

 

 
The exhaust gasses from the detonation that came out of the reaction volume had the characteristic Mach diamonds, which give an 

indication that the static gasses inside the reaction volume before detonation were now supersonic when leaving the reaction volume, 

Figure 4:2. 

 
 

 
 
 
 

Guages
Distances 
(in)

2b Det. 
Vel. (in/s)

3 Det. 
Vel. (in/s)

4 Det. 
Vel. (in/s)

5 Det. Vel. 
(in/s)

PT-1 to PT-2 17 1.04E+05 1.00E+05 8.95E+04 1.02E+05
PT-2 to PT-3 17 9.39E+04 8.50E+04 9.44E+04 8.95E+04
PT-3 to PT-4 17 9.44E+04 1.06E+05 1.00E+05 1.00E+05
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Figure 4:1  Detonation Wave Timing and Pressure Profile for Shot 2B. 

Table 4-2    Detonation Wave Velocities. 
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Although the measured velocity described previously provides the evidence of detonation these Mach diamonds also provide 

indication that the reaction products are moving faster than the speed of sound. The pencil gauges, PG-1 and PG-2 set at a distance of 

16” and 32” from the end of the reaction tube measured similar pressures in all of the chem wipe tests, indicating the neither the rate 

of gas introduction or volume added to the test assembly (within the range tested) impacted the outcome with respect to blast pressures 

observed outside the reaction volume, Table 4-3. 

 
 

Table 4-3    Chem Wipe Test Pencil Gauge Pressures 

 
 

 Nitrogen Purge Test Results  

Another question to answer was whether or not the HEPA filter shroud would trap a detonable gas mixture between the exterior of the 

HEPA filter and interior of the shroud. An inert gas (nitrogen) purge was added to the space between the filter and the shroud, which 

was meant to purge any detonable gas mixture from this space but not interfere with the detonable gas in the filter assembly and the 

Shot

Combined 
Flow 
(in^3/min) Volume (in^3)Minutes Seconds

MFC Setpoint 
(in^3/min) PG-1 (PSI) PG-2 (PSI)

Shot  2B 152.55 160.48 1.05 63.06 76.28 1.31 0.97
Shot 3 305.10 160.48 0.53 31.53 152.55 1.62 1.07
Shot 4 610.20 160.48 0.26 15.76 244.08 1.48 1.15
Shot 5 1220.40 1830.60 1.50 90.00 610.20 1.57 1.03

Figure 4:2  Mach Diamonds Observed in Tests 2b-5 
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reaction volume. Shots 6 used a complete (new) HEPA filter assembly with the shroud attached and a 1.5 minute N2 purge after a 1.5 

minute charging of the test assembly with H2 and N20 into the reaction volume and filter assembly at a combined flow rate of 1220 

in3/min (20 LPM). Shots 7-9 reused the HEPA filter that was utilized in shot 6, as there was a limited number of filters for testing, 

table 4 shows that the Nitrogen Purge definitely effected the blast pressure. 

 

Table 4-4    Nitrogen Purge Tests Pressure and Flow Rates (Shot 6-10) 

 

 

Shot 7 registered a higher pressure due to the fact that the cotter pins connecting the shroud to the assembly were not reinstalled after 

inspection following shot 6. This configuration resulted in the shroud being ejected off the remainder of the vent stack assembly, 

therefore resulting in a higher blast pressure than expected with the shroud affixed to the assembly, Figure 4:3.  After this event the 

shroud was inspected for damage and found to be in satisfactory condition before continuing with the test activities. 

 

Again detonation wave speed was calculated for each test and again it was determined that all tests’ mixed gas detonated, Table 4-5. 

 

CombinedFlow 
(in^3/min) Volume (in^3) Minutes Seconds

MFC 
Setpoint 
(in^3/min) PT-1 (PSI) PT-2 (PSI) PT-3 (PSI) PT-4 (PSI) PG-1 (PSI) PG-2 (PSI)

Shot 6 1220.40 1830.60 1.50 90.00 610.20
Horiz. New Filter, N2 
Post Purge 1.5 min 531 567 529 691 0.10 0.09

Shot 7 1220.40 1830.60 1.50 90.00 610.20 Used Shot 6, No N2 727 541 537 711 0.41 0.41
Shot 8 20.00 30.00 1.50 90.00 610.20 Used Shot 6, No N2 1435 600 493 689 0.26 0.16

Shot 9 20.00 30.00 1.50 90.00 610.20
Used Shot 6, N2 Post 
Purge 1.5 Min 657 532 507 700

No Registered 
Signal

No Registered 
Signal

Shot 10 2.50 2.63 1.06 63.37 76.28 Horiz. New Filter, No N2 616 559 558 682
No Registered 
Signal

No Registered 
Signal

Average 837.50 560.00 516.50 697.75 0.26 0.22
Std Dev 352.04 26.43 17.46 8.70 0.13 0.14

Figure 4:3    Shot 7 Shroud 
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Table 4-5    Detonation Wave Velocities 

 

 

 

Looking at the Pencil Gauges it was determined that the Nitrogen Purge does effect the blast pressures by reducing them by almost an 

order of magnitude. It was determined that the nitrogen purge not only purges the mixed gas from the volume between the shroud and 

the HEPA filter, but can also aid in diffusion of the gases behind the HEPA filter in the test assembly.  This resulted in a configuration 

that was different than the existing analysis efforts and represented a less than bounding test. It was decided for the final qualifying 

tests the nitrogen purge would not be used. 

 Final Qualifying Test Results 

 Using the information gained from the Chem Wipe and Nitrogen Purge Tests, the Final Qualifying test parameters were developed. 

The H2 and N20 were co-flown into the reaction volume at a flow rate of 152.6 in3/min, for 1 minute 7 seconds, filling the entire 

reaction volume and HEPA filter portion of the vent stack assembly. Within 5 seconds of stopping the flow of the gasses into the 

reaction volume and HEPA filter, the gas mixture was detonated. Table 4-6 shows the detonation wave velocities for each test first the 

horizontal filter assembly and then the vertical filter assembly.  

  

 

 
 

 

Detonation was achieved as the det velocities in the vent stack assembly were faster than the calculated detonation velocity of the 

mixed gas at 7.87E4 in/sec. 

 

Guages
Distances 
(in)

6 Det. 
Vel. (in/s)

7 Det. 
Vel. (in/s)

8 Det. 
Vel. (in/s)

9 Det. 
Vel. (in/s)

10 Det. 
Vel. (in/s)

PT-1 to PT-2 17 9.35E+04 9.64E+04 1.00E+05 1.01E+05 1.03E+05
PT-2 to PT-3 17 9.91E+04 1.00E+05 1.06E+05 9.34E+04 1.04E+05
PT-3 to PT-4 17 8.95E+04 9.44E+04 9.44E+04 8.95E+04 8.10E+04

Guages
Distances 
(in)

11 Det. 
Vel. (in/s)

12 Det. 
Vel. (in/s)

PT-1 to PT-2 17 1.00E+05 1.04E+05
PT-2 to PT-3 17 9.00E+04 9.15E+04
PT-3 to PT-4 17 9.44E+04 8.95E+04

Table 4-6    Final Qualifying Test Results: Detonation Wave Velocities 



 Tank Side Cesium Experiment Overview 

Tank Side Cesium Removal IXC-150 Cask Detonation Report  
Los Alamos National Laboratory Page 21 

 For shot 11, horizontal filter assembly, the pencil gauges registered pressures of 0.26 and 0.13 PSI at 16 and 32” respectively. For 

shot 12, vertical filter assembly the pencil gauges registered pressures of 0.19 and 0.10 PSI at 16 and 32” respectively. In all tests the 

structural integrity of the vent stack assembly was maintained.  No visible damage from the blast pressure was observed upon 

inspection of the structural components of each assembly. The structural integrity of the frame for the radial HEPA filter was also 

maintained; however, the filter media within the frame sustained damage, as shown in in Figure 4:5.  Most filter media “confetti” that 

resulted from the blast was retained within the shroud, while small amounts could be observed outside the shroud assembly following 

the blast 

 

 Test Results Summary and Conclusion 

Blast Pressures were measured at distances of 16” and 32” from the end of the TSCR IXC-150 HEPA Filter assembly for both the 

horizontal and vertical filter geometries. Blast pressures were measured at 0.26 and 0.13 PSI at 16” and 32” respectively for the 

horizontal test and 0.19 and 0.10 PSI at 16 and 32” respectively for the vertical filter assembly. The structural integrity of the vent 

stack assembly was maintained. The structural integrity of the frame for the radial HEPA filter was also maintained withstanding the 

blast pressure without any damage.  The filter media within the HEPA filter frame did not withstand the detonation of the 

stoichiometric gas mixture of H2/N2O, as anticipated. 

It should be noted that the stainless steel shroud for the horizontal vent stack assembly can become a projectile during detonation if the 

shroud pins are not in place. Additionally, each test conducted did result in a detonation of the gas mixture regardless of flow rates 

into the reaction volume, within the range tested. 

 

 

 

 TSCR Quality Assurance (QA)  

Figure 4:4    Blast Pressure Damage to Hepa Filter 
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The Tank Side Cesium Removal System (TSCR)-Vent Filtration Tests comply with LANL’s Quality Assurance Program through 

Explosives Science and Shock Physics Division Quality Assurance Plan on a graded approach.   The TSCR - Vent Filtration testing is 

providing data collection as further confirmation to calculations performed for analysis of the ignition of a stoichiometric mixture of 

hydrogen (H2) and nitrous oxide (N2O) within the applicable IX column piping and IXC-150 Storage Pad Vent Stack assembly. 

The results of the testing is for confirmation of calculations and analysis performed by Washington River Protection Solutions 

(WRPS) supporting development of the TSCR Documented Safety Analysis (DSA).  Test plan Quality Levels are based on the hazard 

category of the TSCR Facility in conjunction with a graded approach for R&D. The data collection process is the most critical 

component of the test report, and testing equipment (oscilloscopes, pen gauges) are requested by PNNL to adhere to specific NQA-1 

requirements.   

 Quality Assurance Scope  

The scope of Quality Assurance NQA-1 Requirements provided by WRPS are specifically applicable to the items in Table 5-1:  

 

Table 5-1    NQA-1 Applicable Items 

 

 
Equipment/Item Version/ Information Quality Calibration 

Certificate Number  

Tektronix 5 Series MSO 
Low Profile MSO58LP 
Oscilloscope 

1.26.5.7750 –rel- (Date 2020-03-19 Time 
16:24:57) 

2016858-2-MSO58LP-
B010925-1 

Tektronix 5 Series MSO58 
Oscilloscope 

1.26.5.7750 –rel- (Date 2020-03-19 Time 
16:24:57) 

2016858-MSO58-
C012629-1 

PCB Pen Pressure Gauges PCB Piezoelectric PN:113B22 High 

Frequency Pressure Sensor  

See LANL Calibraion 

Certification in  Appendix  
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Activities and equipment not related to the aforementioned Table 5-1 adhere to R&D associated Quality Assurance 

procedures.  The integrity of the data collected is the critical component of all test run, and although the activities 

conducted to obtain the test information follow internal LANL processes, the equipment and subsequent data 

collection adhered to additional rigor to meet or exceed the Quality Assurance standards prescribed through the 

Appendix A: TSCR-Vent Filtration Quality Assurance Requirements (TSCR- QAR-03-18-2020)  

 Management Level Determination & Software Determination  

Management level determinations are made based on the information provided by the Design Authority 

Representative from Washington River Protection Solutions. WRPS and PNNL request LANL to handle testing 

equipment as Safety Significant for a HC 2 Nuclear Facility.  Per the Conduct of Engineering (CoE) Management 

Level Determination, equipment designated as Safety Significant per a Facility’s Safety Basis shall be managed to 

ML-2. Therefore, the equipment shall be designated and managed to ML-2 for this R&D testing.   

 Instructions Procedures and Drawings 

All activities affecting quality are performed in accordance to the Design of LANL’s Subject Matter Expert (SME) 

and communicated with the project sponsors.  Internal Responsible Line Management and sponsor review the 

Design and approach for technical accuracy.  It is agreed, by all parties involved in the TSCR Project, that 

procedures and drawings provided meet qualitative acceptance criteria for the project. All TSCR experiment design 

information and drawings of approved set up are included in this report.   

 Procurement of Items & Services for NQA-1 Applicable Items 

Procurement of items and services obtained for the testing equipment on Table 5-1 NQA-1 Applicable Items 

followed the internal LANL process, compliant with NQA-1 requirement 4 Procurement Document control section 

100 as required and Requirement 7 Control of Purchased Items and Services.    The Institutional Evaluated Suppliers 

List (IESL) is used for the calibration and procured services, needed to comply with the requested QA requirements.  

All suppliers listed on the IESL have demonstrated compliance to LANL’s quality program, which includes 

Management Level 2 procurements. Procurement records are maintained in the institutional procurement system of 

record.   

 Handling, Storage and Shipping   

Part of the Quality Assurance process at LANL includes the Handling, Storage and Shipping requirements of 

Management Level 2 procurements.   Required processes are followed for the identification of quality clauses 

related to the procured items and in compliance with NQA-1. For the Items identified on Table 5-1, specific salient 

features are document and inspected upon receipt of the procured items.  Documentation is maintained in the system 

of record and in accordance with internal LANL procedure.  
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 Metrology and Calibration  

The Metrology Program and Calibration Laboratory provide services for measuring inspection and test equipment 

used in support of NQA-1 activities.  The Standards & Calibration (S&CL) maintain competence of testing and 

calibration through ISO/IEC 17025-2017 accreditation through the National Voluntary Laboratory Accreditation 

Program (NVLAP 200936-0). This accreditation is cross-walked to NQA-1 2008/1a-2009 quality requirements and 

is an accepted Quality Assurance Program.  

 Test Control 

The NQA-1 Applicable Items listed on Table 5-1 require an evaluation by the S&CL and subsequently obtain LANL 

calibration certification numbers.  In order to meet or exceed the NQA-1 requirements, a thorough testing plan was 

discussed and approved by the project team.  All items procured were tested and certified by the manufacturer.  

LANL ensured PCB Piezotronics is qualified to preform the certification and the critical criteria tested.   American 

Association for Laboratory Accreditation Certification for PCB Piezotronics was obtain and is listed as Attachment 

B: PCB A2L2 Certification and Scope.  Upon receipt of NQA-1 Applicable Items, LANL S&CL conducts testing to 

validate the manufacturer certification of the items, and to ensure shipping and handeling of the items did not impact 

equipments certified measurement capabilities before use.  Once the calibration review is complete items are 

released to the project team for use.  Administrative process for the addition of items to the S&CL list of managed 

equipment is completed and the final calibration number is assigned.  Due to the expedited request for report of 

experimentation,  use of some items may have been sooner than the completion of instrumentation paperwork.  This 

is not quality effecting, and remains NQA-1 compliant.  However, in an effort to remain transparent and prevent 

confusion from final certification dates and use dates, clarification is warrented. 

 

Manufacturer certification is also provided for review of item B01925 as Appendix C: Oscilliscope Manufacturer 

Certification.  Manufacturer testing of the oscilloscope included 1542 tests (e.g. DC Gain, DC Balance, Random 

noise, etc.). All tested characteristics and parameters pass and a calibration data report is provided by the 

manufacturer. LANL certification documentation from the S&CL is provided for Oscilloscope : Serial Number 

BO1925 as Appendix D:Oscilloscope  LANL Calibration Certificate # 141020 as assurance of quality complianc.e 

The LANL Calibration Certificate  provides traceability to the activities completed by S&CL and to supporting test 

documentation for assurance of NQA-1 compliance. In order to demonstrate the traceabilty of testing control 

requirements to identified NQA-1 Applicable items, certificates from both the manufacturer and LANL S&CL are 

provided as Appendix C  & Appendix D.  All LANL generated certifications and associated file numbers are 

provided in Table 5-2 TSCR Stack Detonation Instrumentation: Calibration Certification. LANL Certificates for all 

NQA-1 Applicable items are included in the appendix as Appendix C through Appendix K.  
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Table 5-2 TSCR Stack Detonation Instrumentation: Calibration Certification 

 

 Control of Measuring and Test Equipment 

  LANL maintains a comprehensive Control of Measuring and Test Equiptment Program through Meterology and 

Calibration.  For the Control of Measuring and Test Equipment, relevant processes necessary to ensure the 

equipment has been managed according to NQA-1 quality standards are previously described.  However, LANL 

would like to provide additional assurance to our internal processes by outlining the standards implemented. LANL 

uses the ANSI/ISO/International Electrotechnical Commission (IEC):17025, General Requirements for the 

Competence of Testing and Calibration Laboratories, as well as,  ANSI/NCSL Z540-1-1994, Calibration 

Laboratories and Measuring and Test Equipment—General Requirements. These standards are implemented to 

control the Calibration System, which assures the measuring and test equipment accuracy. LANL is a proponent of 

excellence and quality programs, through established quality controls, ensuring compliance to outlined 

requirements.    

 Inspection  

Inspection of NQA-1 Applicable Items are verified for conformance to outlined requirements at receipt inspection, 

and again through the LANL C&SL.  Internal LANL Procedures assure NQA-1 quality standards are met for 

activities and tests that may affect the safe, secure, effective, efficient, and reliable data obtained for the TSCR Test.   

 Document Control  

Document Control Procedures at LANL are intrinsic to internal process. Each activity required for the procurement 

or management of the NQA-1 identified items listed in Table 5-1 are invoked, and comply with the document 

control requirements located in NQA-1 Requirement 6, all sections.  In an effort to distribute, maintain, and classify 

the report findings, review and approval for Scientific and Technical Information is performed and a unique 

Cable Gage Name LANL Calibration 
File # 

LANL Certificate 
Number  

Serial 
Number 

Exp. Date 

1 PT-21 119293 164362 LW46628 12/30/21 
2 PT-22 119294 164364 LW49205 01/08/22 
3 PT-23 119296 164367 LW47057 12/29/21 
4 PT-24 119295 164366 LW47056 12/30/21 
5 PG-1 119292 164369 15343 01/20/22 
6 PG-2 119291 164368 15342 01/20/21 

SG SG 119290 164386 555 12/22/21 
OSCOPE OSCOPE 117349 141020 B01925 07/16/21 
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identifying number is provided.  Any subsequent changes or additional work would require a new report and 

subsequent review and approval, thus changing the unique identifying document number.   

 

 Quality Assurance Records  

Quality Assurance Records associated with the TSCR Test are maintanined in their designated system of 
record, and are maintained in accordance with the established requirements.   

 

Acronyms and Abbreviations 

Acronym Definition 

A2L2 Association for Laboratory Accreditation Certification 

ALARA as low as reasonably achievable 

CF Conflat 

DSA  Documented Safety Analysis  

IESL  Institutional Evaluated Suppliers List  

IQPA Institutional Quality Performance Assurance  

LANL Los Alamos National Laboratory 

MCF Mass Flow Controllers  

ML Management Level  

NNSA National Nuclear Security Administration 

NQA-1 Nuclear Quality Assurance -1  

PSI  Pound Per Square Inch  

PT Pressure Test  

PNNL  Pacific Northwest National Laboratory  
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- 

 

 

 

 

PCB PicoCoulomB 

R&D Research and Development 

RP  

S&CL Standards and Calibration  

SQA Software Quality Assurance  

TA Technical Area 

TSCR Tank Side Cesium Removal System  

WRPS  Washington River Protection Services  
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Appendix A: TSCR- Vent Filtration Quality Assurance Requirements  
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Appendix B: PCB Piezotronics A2L2 Certificaiton and Scope  
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Appendix C:  Oscilloscope Manufacturer Certificate  
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Appendix D: Oscilloscope LANL Calibration Certificate # 141020 
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Appendix E: Pressure Sensor LW46628 LANL Certificate # 164362 
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Appendix F: Pressure Sensor LW49205 LANL Certificate # 164364 
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Appendix G: Pressure Sensor LW47057 LANL Certificate # 164367 
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Appendix H: Pressure Sensor LW47056 LANL Certificate # 164366 
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Appendix I: Pressure Sensor 15343 LANL Certificate # 164369 
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Appendix J: Pressure Sensor 15342  LANL Certificate # 164368 
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Appendix K: Signal Conditioner 555 LANL Certificate # 164386 
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Appendix L: Stacks Cheeta Run Report  
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